A fringe projector-based study of PSF
Woodrow Gilbertson

* A Michelson Interferometer was used to
create a fringe pattern projected onto the

CCD

* Comparing the fringes’ peaks and trough
allows for seeing how PSF changes with
flux

i ! .. PSF changing with Flux
» After optimizing the setup, the fringe
projector created reliable fringes for
study
 Fitting the data with a modified
sinusoid allows for measuring the PSF
» The PSF shows a growth with flux, as
predicted by the Brighter-Fatter effect
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CTE of LSST CCDs with >~Fe x-rays

Daniel Yates

Seeking best measurement

technique for determining CTE of
CCDs
— Analyze changes in >>Fe flux and
ellipticity as function of pixel
transfers
— Use Monte Carlo simulations to
determine optimal CTE - -

measurement technique

— Apply optimal measurement to
>>Fe x-ray data to determine
CTE



Fringing in MonoCam Y4 Filter Images
Jason Brooks (BNL)

Studied Fringe patterns observed at 1.3m Telescope at Naval Observatory in Flagstaff,
Arizona through Y4 filter

Patterns occur due to reflection of light inside CCD

Airglow dominated by OH emission spectra

OH emission line intensities thought to change overnight, do patterns on MonoCam change
as well?

Short answer: maybe, it is difficult to tell by eye
Comparison with lab flats shows similar (but not exact) features
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Tree rings
In ITL Sensors HyeYun Park

Stony Brook University
Brookhaven National Laboratory

Flux (ADU) vs Radius (pixels) 3 CCDs from the same wafer

Variation of resistivity creates transverse electric field in silicon



Astronomy
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Light Source:
300 W Xe Arc Lamp

Monochromator with Grating:
Comerstone 260 Monochromator
with 1200 lines/mm, 200-1400 nm

Range Grating.

The Monochromator uses
the wavelength dispersion of the

diffraction grating to filter light.

. ) Cryostat:
Drift Space: Brookhaven National Laboratory Custom Design
590 mm
The distance that the light travels after emerging from the integrating Inside t:&g’g:zg&,zﬂgfg:gx‘i;g‘é"d kept
sphere is proportional to its uniformity, and inversely proportional to its
flux. The drift space distance was chosen to optimize uniformity versus
sacrificed flux.

Off-Axis Parabolic Mirror

Shutter and Filter Wheel (Black
Rectangles) :

Wheel holds 305 nm and 580 nm
Cut-On Filters. The filters help
reduce stray light and avoid
second-order effects from the
monochromator

Integrating Sphere:
6 in diameter Labsphere

Since the sphere's surface illuminates isotropically, and the light is
reflected multiple times, the light loses its spatial information and emerges
as a uniform source (Lambertian reflectance).




lllumination system for testing of

LSST Science Rafts
J.Brooks, J.Haupt, H.Neal, A.Nomerotski

Dark box w/

rojector
Cryostat w/RTM proj

and internal xray
sources

Cryocooler
compressors

Illumination system )
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Netw

TS8 slit width 210 range 700-1000nm
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@ s An Optical Test Bench for the Precision Characterization
* of the TESS CCD Detectors
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The MOONS Quest
for the best
Red Sensitive Detector




The MOONS red sensitive
(fully depleted) detector,

illuminated by an F0.95
optics

Olaf lwert, ESO

>> STILL WELCOME EXPERT ADVICE
on our choice in connection with side
effects on spectroscopy

- . " Olafiwet

2 European Southern Observatory (ESO)
BNL Workshop 2016



Optical Detector Requirements

a.) format of 4k x 4k pixels with 15 uym pixelsize;

b.) iluminated by an F 0.95 camera optics;

c.) flat to less than 10 um (peak to valley);

d.) highest Q.E. between 0.64 and 0.95 pm

e.) operate at around 133 K to minimize radiation;

f.) have an RON of about 2 e-, preferably even lower;

g.) optimized PSF properties such that charge diffusion is minimized
h.) minimized side effects with respect to conventional detectors

i.) fully integrated into a Schmidt camera optical beam

Olaf lwert

3 European Southern Observatory (ESO)
BNL Workshop 2016




T@SS Reach-through Effect in Deep Depletion TESS CCDs

J. Villasefior, G. Prigozhin, B. Burke, J.P. Doty, S. Yazdi,
G. Ricker, R. Vanderspek

Observation:
* Full well Capacity increases with increasing
substrate voltage

Model:

* Once substrate voltage passes reach-through,
channel stop potential shifts

* Inversion potential under the gates shift, decreasing
barrier potential minimum, leading to larger full well

Pask Well Capacity jo-)




